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Central nervous system complications of mycoplasma
pneumoniae
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SUMMARY Three cases of central nervous system complications of Mycoplasma pneumoniae
infections are reported. There were several atypical findings: the first patient presented with an acute
disseminated encephalitis with normal cerebrospinal fluid and hypogammaglobulinaemia. The
second patient presented with a left sixth nerve palsy followed six weeks later by choreoathetoid
movements and an acute psychosis. The third patient presented with an acute encephalitis associated
with acute renal failure secondary to rhabdomyolysis and was the only patient who did not com-
pletely recover; he was discharged akinetic and mute, but with normal renal function. The diag-
nosis of complications of Mycoplasma pneumoniae may be difficult. In two of the three cases a
raised red blood cell volume secondary to a high titre of cold agglutinins rapidly led to the correct
diagnosis.

Mycoplasma pneumoniae has been shown to
cause an acute respiratory illness ranging in
severity from a mild upper respiratory tract in-
fection to pneumonia.1 Skin, cardiac, gastro-
intestinal, articular and haematological disorders
are recognised as extrapulmonary complications.2
Central nervous system complications of Myco-
plasma pneumoniae infection have been described,
including meningo-encephalitis, cerebellitis, men-
ingitis, polyradiculopathy, transverse myelitis,
cranial nerve palsies, and acute psychosis.2 Of
all Mycoplasma pneumoniae infections diagnosed
by cultures or serological tests (or both), only 60
examples of neurological complications have
been reported.3-'2 We describe three additional
cases with atypical clinical findings.

Case reports

Case I A 57 year old right-handed man had been
comrplaining for one week of respiratory distress and
coughing but recovered. On the day of admission, he
developed over a few hours a left hemiplegia. His
temperature was 37-5°C. He was referred with a
diagnosis of stroke. 99mTc radionucl,ide brain scan
revealed three areas of increased uptake: two on the
right, one on the left (fig). Multiple abcesses, metas-
tases and arteritis were considered as possible diag-
noses. The patient was given high doses of chloram-
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phenicol and dexamethasone. The next morning his
right upper limb was in a decorticate posture. His
breathing was abnormal: there was a long and
stertorous expiratory time and the patient tried to
help himself by pressing his right hand on his ster-
num. Neurological examination revealed normal
awareness, speech and intellectual function. There
was a left central facial weakness and paralysis,
hyperreflexia and spasticity of all four limbs. Sen-
sory examination was normal. X-rays of the chest
on admission revealed a patchy infiltrate at the
base of the right lung. An electroencephalogram
(EEG) showed theta-delta dysrhythmia on the right
and irregular alpha rhythm on the left. A CT scan
and bilateral carotid angiography were normal. Cere-
brospinal fluid (CSF) was normal (table 1). Smears and
cultures for bacteria, acid-fast bacteria, fungi and
viruses were negative, as were cultures of blood, urine
and pharyngeal secretions. The patient had a raised
mean corpuscular volume due to cold-induced agglu-
tination of the cells in the Coulter counter. As in-
dicated in table 2, when the cold haemagglutinin
level decreased, the mean corpuscular volume re-
turned to a normal value. After the second day in
hospital the diagnosis of acute disseminated encepha-
litis secondary to Mycoplasma pneumoniae infection
was suspected; the patient was given 200 mg doxy-
cycline daily, and the dexamethasone and chloram-
phenicol were gradually reduced.

Three weeks later, serum titres for Mycoplasma
pneumoniae increased. A screen for auto-antibodies
(nuclear, mitochondria, liver-renal antigens, smooth
muscle, thyroid, parietal cells, salivary glands, pan-
creas, adrenals, striated muscle) was negative except
for a slightly positive antinucleolar factor, which
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Figure 99mTc radionuclide brain scans of casel showing two areas of increased uptake on
the right and one on the left and its normalisation after three days.

disappeared one month later. Total complement,
fractions C3 and C4 were within normal limits.
Quantitative immunoglobulin assay revealed a moder-
ate hypogammaglobulinaemia (4-5-5.5 g/l; normal
value: 7.5-15 g/l). Haptoglobin and bilirubin were
normal.
The patient's condition began to improve after 10

days but he had urinary incontinence for more than
two months, and the spastic quadriparesis slowly re-

Table I Cerebrospinal fluid findings in 3 patients with
Mycoplasma pneumoniae infection

gressed over a three-month period. CT scan then
showed enlarged lateral ven:ricles. Six months later,
he was mildly depressed but neurological examina-
tion was normal.

This patient thus had an acute disseminated en-
cephalitis with normal CSF, and a moderate idiopathic
hypogammaglobulinaemia; children with severe im-
munological deficiency may develop chronic infee-
tion due to Mycoplasma pneumoniae.13

central nervous system complications of

Case no Date WBC/mm3 Lymphocyte Protein Glucose (mg/dl) Lactic CF Diagnosis
(%) (mg/dl) CSF/blood acid CSF

(mgldl)

1 15.10.78 1 15 26 108/209 34 - Acute disseminated
8.11.78 0 - 21 50/80 18-9 - encephalitis

2 21.12.78 23 85 330 86/94 17 - Acute psychosis
2. 1.79 3 57 154 62/113 15 - Choreoathetosis

Sixth nerve palsy
3 31.1.79 12 35 74 85/100 34 - Encephalitis

7.2.79 0 - 21 ND/ND 13 - Rhabdomyolysis
Acute renal failure

CF =complement fixation
- =negative
ND=not done
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Table 2 Blood analyses in 3 patients with central nervous system complications of Mycoplasma
pneumoniae infection

Case no Date ESR WBC MCV CA CF SMGA Throat + CSF Chest Diagnosis
(mm/h) Fl (pM3) culture X ray

1 13.10.78 75 15-800 104 1/512 - - + Acute disseminated
18.11.78 32 7-900 93 1/32 1/64 - - - encephalitis

2 21.12.78 30 11-600 92 1/64 - - - - Acute psychosis
31.12.78 120 37 800 109 1/256 - ND - - Choreoathetosis
26. 1.79 72 6 300 90 1/16 1/64 ND ND - Sixthnervepalsy

3 31. 1.79 70 6-700 91 - - - - - Encephalitis
12. 2.79 50 9 900 91 - 1/64 ND ND - Rhabdomyolysis

Acute renal failure

CA =cold agglutinins
CF =complement fixation
SMGA =Streptococcus MG agglutinins
- =negative
ND =not done

Case 2 A 52 year old Spaniard, suffering from sili-
cosis after 13 years work in a coal-mine, was in
relatively good health until three months prior to
admission, when he complained of persistent frontal
and occipital headaches. Six weeks prior to admis-
sion he complained of double vision on left lateral
gaze. No history of trauma was recorded. The blood
pressure was normal. Neurological examination
showed only a left sixth nerve palsy. EEG, skull
X-ray and CT scan were normal. Glucose was within
normal range. Serologic tests for syphilis were nega-
tive. This ocular palsy of unknown origin regressed
partially.
One week prior to admission, he became apathetic

and childish. He would not leave his bed or eat
alone. Three days prior to admission, he became
delirious and exhibited choreo-athetoid movements
of all four limbs and mouth. He was then referred
to our hospital.
He was not pyrexial. Neurological examination

showed an awake but confused patient who was
hallucinated. The cranial nerves were intact except
for a left sixth nerve paresis. Motor examination was
normal for strength and reflexes but constant in-
voluntary choreoathetoic movements of all the limbs
and an orofacial dyskinesia were noted. Sensory
examination was normal. The patient refused to
walk. He ihad no meningeal signs. Chest X-ray
showed a category 3 coalworker's pneumoconiosis.
An EEG showed diffuse theta slowing; CT and 99mTc
radionuclide brain scans were normal. CSF con-
tained 23 cells/mm3, a protein level of 3 30 g/l (see
table 1); smears and cultures for bacteria, acid-fast
bacteria, fungi and viruses were all negative. Initial
laboratory data disclosed a cold agglutinin titre
of 1/64. An autoantibody screen and search for
circulating immune complexes were negative. Hap-
toglobin and bilirubin were normal.
Ten days after the onset of the psychotic episode

serial serum samples revealed an increase in Myco-
plasma pneumoniae complement fixation to a titre
of 1/64; at that time the cold agglutinin titre was
1/256. The mean corpuscular volume was 109 fl
(iM3), and the white cell count was 37 800/mm3.

The choreo-athetoid movements disa-ppeared after
two weeks and the confusion regressed a week later.
He was discharged from hospital after five weeks
without any neurological sequelae.

C'horea has been described in meningoencephalitis14
but to our knowledge this is the first case of chorea
associated with Mycoplasma pneumoniae infection.
The sixth nerve palsy probably was not related to
the Mycoplasma pneumoniae infection for it oc-
curred six weeks before the psychosis and eight veeks
before the sero-conversion.
Case 3 A 60 year old man was in excellent health
until three days prior to admission when he com-
plained of headaches, myalgia and fever. He was
admitted to -another hospital in a confused state
of mind witih a rectal temperature of 40°C. Neuro-
logical examination revealed a left hemiparesis and
neck rigidity. Initial laboratory data disclosed 18 100/
mm3 white blood cells in the peripheral blood, serum
urea 8*3 mmol/ 1, serum creatinine 114 ,umol/L,
CPK 800 (N: 5-35 IU/dl), and normal electrolytes.
CT was normal. The patient became drowsy, exhibited
Cheyne-Stokes respiration, and required intubation.
On his way to our hospital he had one grand mal
seizure. His level of consciousness varied and at times
he required ventilatory assistance.
Acute renal failure without oliguria became obvious

when, on the third day, serum creatinine was 541
,umol/L urea 43 mmol/1, uric acid 1 1 mmol/1, cal-
cium 1-75 mmol/l, phosphorus 2-09 mmol/l; other
electrolytes were normal. Dark urine was not ob-
served, but myoglobinuria measured by counter im-
munoelectrophoresis was positive (400 mg/I). Evi-
dence of rhabdomyolysis was shown by high levels
of muscular enzymes (CPK 2,900 IU/ml; SGOT 314
IU/ml; LDH 2,500 IU/ml; aldolase 70 IU/ml). Hap-
toglobin and bilirubin levels were normal. The neuro-
logical examination revealed a varying level of con-
sciousness and a left hemiparesis. An EEG showed
bilateral slow waves. A 99mTc radionuclide brain
scan was normal. Thorough search for infec,tious
agents, including Leptospirosis and Herpes simplex
did not yield a positive result. No autoantibody or
circulating immune complexes were detected. Initial
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CSF (table 1) contained 12 cells/mm3, a protein level
of 0-74 g/l, a glucose level of 4-7 mmol/l (with a
simultaneous blood glucose of 5-5 mmol/l). A com-
lement fixation titre of 1/64 for mycoplasma pneu-

moniae was observed two weeks later in serial serum
samples.
The patient required repeated haemodialysis dur-

ing the first three weeks. Transient hypercalcaemia
(3 mmol/l) was observed during the fourth week,
wA-hen renal function returned to normal. The patient
was discharged from hospital at the eleventh week
with akinetic mutism, but the left hemiparesis had
regressed.
Non-traumatic rhabdomyolysis accounted for 5%

and 7% of all cases of acute renal failure in two
large series.'5 16 Usually it is due to drug or alcohol
intake (in doses large enough to induce coma), pro-
ducing muscle necrosis from compression, ischaemia
and direct toxicity. Rhabdomyolysis with grand mal
seizures also has been reported," but in this case
the grand mal seizure occurred after the increase
in muscle enzymes. To our knowledge, this is the
first report of non-traumatic rhabdomyolysis, acute
renal failure and encephalitis associated with Myco-
plasma pneumoniae infection.

Discussion

Central nervous system complications of Myco-
plasma pneumoniae infection are thought to be
rare. In a Swedish series, however they occurred
in approximately 0 1% of all Mycoplasma
pneumoniae infections, and in 7% of the patients
admitted to hospital with this diagnosis.7 Neuro-
logical features associated with Mycoplasma
pneumoniae infection are so diverse and non-
specific that the proper diagnosis cannot be made
solely on clinical grounds. Moreover, a previous
history of respiratory infection was about in
21 % of the cases.5 Diagnosis is aided by standard
tests for complement fixation, a fourfold or
greater rise in titres between acute and convalesc-
ent phase speciments being of diagnostic value;
a single titre of at least 1/64 also is highly sug-
gestive.2 Cold isohaemagglutinins for human type
O erythrocytes appear by the end of the first
week of infection in 33% to 76% of cases and
are the first antibodies to disappear.'8 Cold
agglutinins are IgM antibodies containing both
K and L light chains which react with the I anti-
gen of the red blood cell membrane. The pres-
ence of cold agglutinins is not diagnostic; they
occur in myeloproliferative and lymphoproli-
ferative diseases, collagen diseases and other
infectious diseases (mononucleosis, cytomegalo-
virus infection, listeriosis, subacute endocarditis,
syphilis).' In other viral infections titres rarely
exceed 1/32.2 In a single specimen a combina-

tion of an elevated complement fixation titre
(>1/64) and a significant cold agglutinin titre
(>1/64) indicates recent infection.19 The pres-
ence of cold agglutinins in Mycoplasma pneu-
moniae infection rarely produces clinically signi-
ficant hemolytic anaemia.2 In our three patients,
Coombs reactions were negative and total com-
plement, C3 and C4 were normal. One other
case of spurious elevation of mean corpuscular
volume secondary to cold agglutinins was re-
ported by Kopelman,20 as erythrocyte clumps are
mistaken for single cells in the Coulter counters.
Isolation of Mycoplasma pneumoniae from
throat culture also is diagnostic.
The pathogenesis of the neurological mani-

festations is unknown. Four hypotheses have been
considered. They could be due to direct invasion
of the nervous system by the organism, but
Mycoplasma pneumoniae has been found in the
cerebrospinal fluid only in one case of Guillain-
Barre syndrome,21-and has never been isolated
from the brain itself.
Another possibility is that Mycoplasma pneu-

moniae produce a neurotoxin. A toxic com-
ponent of Mycoplasma gallisepticum injected
intravenously produces arterial lesions resembling
bhose of serum sickness in turkey poults,22 and
an exotoxin of Mycoplasma neurolyticum pro-
duces spongiform degeneration of the brain to
cause the "rolling disease" in rats and mice.23
An autoimmune mechanism also has been pro-

posed, perhaps a cross-reaction of an antibody
to glycolipids or phospholipids of Mycoplasma
pneumoniae and brain tissue. Antibodies to the
brain have been demonstrated in many cases,
but such brain antibodies also are found among
patients who do not exhibit neurological
dysfunction.24

Finally, some symptoms could be explained by
multiple vascular microthrombi within the cen-
tral nervous system with or without blood hyper-
coagulability.25

Tetracyclines or erythromycin are the drugs
of choice to treat Mycoplasma pneumoniae in-
fection, and tetracyclines diffuse in to the cer-
ebrospinal fluid. Whether or not neurological
complications can benefit from such treatment
is unknown.
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